Introduction
In the framework of powerful radio-galaxy evolution, GPS and then CSS radio sources are nowadays considered the early stages, as the radio emitting region grows and expands within the interstellar matter of host galaxy, before plunging into the intergalactic medium to originate the extended radio source population Dallacasa 2008,2009 ).
Most of the samples of powerful CSS and GPS radio sources consist of sources with turnover frequencies ranging from about 100 MHz to about 5 GHz.
Objects with turnover frequencies above 5 GHz would represent smaller and therefore younger radio sources. We call these sources "High Frequency Peakers" (HFPs).
Candidate High Frequency Peakers
From the cross correlation of the 87GB catalogue at 4.9 GHz and the NVSS catalogue at 1.4 GHz we selected the sources with inverted spectra with a slope steeper than 0.5 (S ∝ ν −α ). We defined two samples of candidates based on the flux density in the 87GB catalogue: the "bright" sample (S 5GHz > 300mJy) covering 0
• < DEC < +75
• but excluding objects projected on the galactic plane (| b II | > 10
• ) and the "faint" sample (50mJy < S 5GHz < 300mJy) restricted to an area around the northern galactic cap (07 h : 20 m <RA< 17 h : 10 m , 22.5
• <DEC< 57.5
• ) covered by the FIRST survey as well (Becker et al. 1995) .
Here we present the "faint" sample. A description of the "bright" sample and the methods used in the selection can be found in Dallacasa et al. (2000) . We inspected the NVSS and FIRST images to make sure that the component in the catalogue accounted for the whole flux density. The extended objects (typically FRII and a few FRI or complex radio sources, point-like in the 87GB, but resolved in the FIRST) were removed.
The simultaneous radio spectra
Simultaneous multifrequency observations are necessary to remove flat spectrum variable sources from the sample. Our selection criteria select also variable sources that happened to be in a "high" activity state at the time of the 4.9 GHz observation (e.g. Tinti et al. 2005) .
Hence, we have observed at the VLA the whole "faint" sample during several observing runs between November 1998 and February 2000 (Tab.1 ) measuring nearly simultaneous flux densities in L band (with the two IFs at 1.365 and For each observing run we spent one or two scans on the primary flux density calibrators 3C286 or 3C147 or 3C48. Secondary calibrators were observed for 1 minute at each frequency about every 25 minutes; they were chosen aiming to minimize the telescope slewing time and therefore we could not derive accurate positions for the radio sources we observed.
The data reduction has been carried out following the standard procedures for the VLA implemented in the NRAO AIPS software. Separate images for each IF were obtained at L, C and X bands in order to improve the spectral coverage of our data.
In general one iteration of phase-only self-calibration have been performed before the final imaging. On the final image we perfomed a Gaussian fit to measure the flux density of the radio source, and checked the total flux density to find evidence of resolved radio emission. Generally all the HFP candidates were unresolved by the present observations.
The r.m.s. noise levels in the image plane is relevant only for measured flux densities of a few mJy, the major contribution comes from the amplitude calibration error.
The overall amplitude error is dominated by the calibration error, and we estimate it is (1σ) 3% at L,C and X bands, 5% at U band and finally 10% at K band.
The "Faint" HFP Sample
We derived the spectral indices between any pair of adjacent frequencies. We considered genuine HFPs the radio sources showing an inverted spectral index steeper than 0.5 between 1.37 and 1.67 GHz or between 1.67 and 4.54 GHz. The sources not fullfilling this requirement are discarded as genuine HFPs. The final sample consists of the 61 HFPs listed in Table 2 with the results of our observations.
The optical ID and redshift are from the NED database, when available or from our optical ID on the Sloan Digital Sky Survey (SDSS) when no other optical information is available.
We fitted the radio data with a purely analytic function, with no physics behind, given it is used to determine only "analytical" quantities, namely the peak and the frequency at which it occurs. We used the function of an hyperbola:
Log S = aLog(ν) + b − c 2 d 2 × (Log(ν) − e) 2 + c 2 When the data did not sampled the region above the peak we simplified the function omitting aLog(ν), thus resulting in an hyperbola symmetric with respect to the vertical axis.
From this fitting curve we derived the spectral peak (S m and ν m , last two columns of Table 2 ), representing the actual maximum, regardless the point where the optical depth is unity, or any other physical measure. Given the assumptions the statistical error of the fit does not represent the real uncertainty on the estimate of S m and ν m , and a conservative value is about 10%.
The analysis of the properties of the faint sample and a comparison with the bright sample will be presented in a following paper.
